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Randomization and allocation concealment are key
methodological aspects in the design and conduct of com-
parative clinical trials (www.consort-statement.org).
Random allocation generates treatment groups that are
very similar in terms of known and unknown characteris-
tics and, consequently, allows to reach correct conclu-
sions about the true effect of an intervention under study.
However, randomisation means little if investigators can-
not include all randomly assigned participants in the pri-
mary analysis (Schulz & Grimes, 2002). Theoretically,
statistical analyses should consider all patients according
to their allocation as designated by the randomization pro-
cedure. This approach is called intention-to-treat analysis
(ITT analysis). In the Figure it is reported the flow dia-
gram of an hypothetical study that randomly allocated 100
patients per arm. At the end of the study period 39 (treat-
ment A) and 46 responders (treatment B) were observed.

HOW CAN WE DESCRIBE THE EFFECT
OF TREATMENT A OVER TREATMENT B?

If we carry out an ITT analysis, the risks to respond to
treatment are 39/100 and 46/100 for treatment A and B,
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respectively. The relative risk (RR) (Cipriani et al., 2007)
is 0.85 (95% Confidence Interval [CI] 0.61 to 1.17).
However, if we look at the reasons for not completing the
study, we note that some participants did not receive any
dose of the assigned treatment (1 and 3 participants for
treatment A and B, respectively) or did not receive any
post-baseline assessment even though they received at
least one dose of study treatment (1 and 4, respectively).
In some cases investigators believe that it is clinically
more informative (and reasonable) to analyse data com-
ing from participants who received at least one dose of
treatment (the so called on treatment or as-treated analy-
sis) or who received at least one post-baseline assess-
ment. In this scenario, some patients are excluded from
the analysis (and the analysis cannot be described as
ITT). The RR is now slightly different (39/98 and 46/93,
RR 0.80, 95% CI 0.59 to 1.11). Unfortunately, investiga-
tors often do not provide adequate information on the rea-
son why some participants are excluded. It is difficult to
interpret these missing data figuring out possible expla-
nations. Participants drop out from trials or do not come
back for assessment because they feel worse or because
they feel better or because of many other reasons that
may or may not be related with the treatment assigned by
the randomization procedure. How to deal with such a
potentially important uncertainty? In some cases investi-
gators are interested in analysing responders as a propor-
tion of the total number of patients who effectively com-
pleted the whole study (that is, patients who fully com-
plied with the trial protocol — the so called, per protocol
analysis). If we apply this scenario to our example, the
RR changes dramatically and becomes statistically sig-
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nificant (39/71 and 46/63, RR 0.75, 95% CI 0.58 to 0.97).
This example shows that the choice of the denominator
does affect results.

BOTTOM LINE

In general, excluding subjects after randomisation
undermines the comparability between treatments. The
ITT approach provides the most convincing results
because it prevents from biases associated with non-ran-
dom loss of participants. It has been shown that the exclu-
sion of some participants from the analysis can lead to
misleading conclusions (Temple & Pledger, 1980).
Consequently, for the primary analysis all patients who
are randomly assigned should be analysed as part of the
group to which they were initially
assigned (Schulz & Grimes, 2002).
Secondary analyses, that is analyses
carried out to investigate secondary
endpoints, can be carried out with dif-
ferent number of patients (i.e. differ-
ent denominators) according to the
aims of these analyses. In any case, if
these analyses are not based on the
total number of effectively ran-

to let readers critically assess the strengths and limita-
tions of any statistical analyses. Many different ways of
dealing with missing data have been described, and this
topic will be covered in one of the next issues of EPS.
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